In this paper, we investigate the real effect of bank efficiency for the growth and market structure of 23 manufacturing sectors in a two-dimensional panel framework. We use the cost and profit efficiency scores that are estimated based on the stochastic frontier model for 5850 banks. The robust finding is that industries that rely heavily on external finance, grow faster and are enhanced by the creation of new enterprises in countries with efficient banking systems. Further evidence, however, reveals that the efficiency effect is mainly derived from the cost side during the financial crisis period.
Introduction
As far as the role of banks on growth is concerned, the drawback in many empirical works is the measure of financial development. The common measures, which have been, so far, analysed are the quantity-based measures such as the size of banking systems, the amount of credit allocated for productive use, or liquid liabilities (King and Levine 1993) . These quantity-based indicators have been used extensively by many empirical studies (e.g. Alan Gelb 1989 , Gertler and Rose 1991 , Roubini and Sala-i-Martin 1992 , King and Levine 1993 , Easterly 1993 and Cetorelli and Gambera 2001 . These studies tend to observe the role of banks as a stimulator of capital accumulation, and often find a significant and positive relationship between an indicator of financial development and economic growth. It is argued that these measures only partially capture the role played by banks in economic growth, and the interpretation is criticised (Lucchetti et al. 2001) : The growth of credit disbursed is, inter alia, more likely to be influenced by the level of economic activities rather than banks' independent behaviour. In other words, banks release loans on demand by firms, (though they may adjust lending rates in order to constrain or relax the volume of loans.)
Hence, as Rajan and Zingales (1998) point out, the quantity-based financial development may play a leading indicator of economic growth rather than of a causal factor. Lucchetti et al. (2001) investigate the impact of bank efficiency on economic growth.
They argue that departure from the quantity-side of finance may address the well-known issue of the endogeneity problem in the finance-growth relationship. Lucchetti et al. further point out that bank efficiency shows the allocative function, which has been neglected if using only quantitative indicators of financial development. Using cost efficiency for Italian regions, they find that bank efficiency has, indeed, an independent effect on real growth.
Using a sample of 100 countries over 1996 -2005 , Hasan et al. (2009a also find that cost inefficiency associated with the banking sector has a negative effect on economic growth. Hasan et al. (2009b) argue that banks promote growth through three channels of quantitybased variables (e.g. credit), quality-based variables (e.g. efficient intermediates), and the interaction of both. Using data for 7000 banks in 11 European countries over the period [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] , the impact of bank efficiency on regional growth is found to be almost three times as large as that of the quantity channel.
In finance-growth literature, there are a number of empirical papers on the relationship between finance and industry growth. Although earlier studies tend to employ the volume measures of finance, a new strand of empirical studies has attempted to investigate the impact of quality-based variables such as banking market structure and bank competition on industry performance.
The role of banking market structure in promoting industry growth is initiated by Boot (2000) in an indirect way by analysing lending relationships. It is argued that lending relationships mitigate asymmetries of information arising in the context of relationships between banks and their clients. In this scenario, banks are able to screen and monitor their clients more efficiently. The study of the role of banking market-structure on firms' growth in a direct way is proposed by Rajan and Zingales (1998) . Cetorelli and Gambera (2001) , for example, find that banking concentration has a depressing effect on overall industry growth. Claessens and Laeven (2005) find that financially dependent industries grow faster in countries with greater banking system competition. On the other hand, Maudos and Fernandez de Guevara (2006) find that the exercise of market power (less competition) enhances growth. Bonaccorsi di Patti and Dell'Ariccia (2004) also find that there is a positive relationship between banking system concentration and the firms' growth. Deidda and Fattough (2005) reveal a negative relationship found in only low-income countries, whilst there is no banking concentration-growth nexus found in high-income countries. The investigation of the impact of banking market structure on firms' market structure is also of interest. For example, Cetorelli (2001) find that in sectors that rely heavily on external finance, banking concentration leads to industry concentration (measured as an average firm size)
1 . This effect is found to be stronger for countries with under-developed financial systems. Cetorelli (2003) also find evidence that less competition in a banking sector is associated with less entry of new firms. In Cetorelli (2004) , using a panel of manufacturing industries in 29 OECD countries, the process of enhanced competition in EU banking markets is found to be associated with a lower average firm size.
Indeed, available empirical evidence shows the valid effect of bank operations on industry growth and market structure, and motivates us further to examine the real effect of bank efficiency.
In this paper, we investigate the effect of bank efficiency on the major component of economic growth, i.e. industrial growth in manufacturing sectors together with their market structure. This relationship, to the best of our knowledge, has received little attention. We attempt to address two important questions, i) do industries that depend more on external finance grow faster in countries with more efficient banking systems? and ii) are new firms in these industries more likely to be created as a result of an efficient banking system? The latter attempts to test whether bank efficiency contributes to the formation of non-financial industries by enhancing industry entry. The study is conducted based on a two-step approach.
In the first stage, we estimate the cost and profit efficiency for 5850 banks in 49 economies using Stochastic Frontier Analysis (SFA). Then, in the second stage using the estimated efficiency, we analyse the cross section linear relationship between banking efficiency and growth and market structure in 23 non-financial industrial sectors.
We derive a measure for intermediation quality at the individual bank level and test banks' relative ability to convert resources into industry performance. To approximate this quality aspect of financial intermediation, we estimate bank-specific cost and profit efficiency as the non-random deviation from optimal costs and profit using SFA. The deviation may be due to excessive employment of scarce resources or reflect a sub-optimal input mix at given factor prices. By using Rajan and Zingales' (1998) method, we then test the effect of such bank efficiency on industry performance. The Rajan and Zingales method allows us to assess the relationship between financial development and growth in the value-added of industrial sectors that vary in their external financial dependence. This methodology has been widely applied to test the effect of banking-system concentration (competition), the development of trade finance and the strength of property rights on growth of non-financial firms (e.g. Cetorelli and Gambera, 2001 , Fisman and Love 2004 , and Claessens and Laeven 2003 and 2005 . This paper further develops this methodology by applying it to bank efficiency.
[ Figure 1 about here] Figure 1 shows the growth of establishments and fixed capital formation for 23
industries by distinguishing between industries that are heavily dependent on external finance, and those which are less dependent on external finance 2 . The distinctive feature between the two types of industries is shown in Figures 1a and 1b . The growth of those industries, being less dependent on external finance, is relatively constant over the period.
On the other hand, a decline in growth is evident during the period 2007-2009 for the external-finance dependent industries, demonstrating the fragility of the industries during the financial crisis period [2007] [2008] [2009] . Thus, as far as the relationship between the finance and industry growth nexus is concerned, industries that rely heavily on external finance need to be isolated from those that rely less on external finance. Exploiting this industry-specific information, we may be able to obtain a clearer picture of the effect of bank efficiency on heterogeneous industrial sectors.
Efficiency seems to capture the allocative function of banks other than measures such as the amount of credit granted to the private sector, in that the ability to use the available technology and to combine the inputs optimally into the production process can be considered a necessary condition for the correct allocation of resources. This implies that industries and firms that rely heavily on external financing should grow disproportionately faster in countries with well-developed banks than in countries with poorly developed banking systems in terms of efficiency. Another important aspect is that industry marketstructure may be related to the degree of efficiency in banks. We test whether bank efficiency causes financially dependent industries to become concentrated or de-concentrated.
Banks may act as a barrier to entry by favouring incumbents, with whom they have already established relationships, over new entrants. In this instance, bank efficiency may allow firms to earn monopoly profits, and contribute to the formation of concentrated industries.
On the other hand, bank inefficiency may induce industry concentration due to its sluggish operation by focusing on large firms, and thus help to raise industry monopoly profits. If this effect is strong, then bank efficiency may give rise to the de-concentration of industry.
Empirical evidence reveals that sectors that rely heavily on external finance grow faster in countries with efficient banking systems. Furthermore, efficient banking system tends to lead to un-concentrated industrial sectors. Our results also suggest that the qualitybased variable of bank efficiency supersedes quantity-based variables in influencing industry performance. At least, maintaining the focus on the effects on industrial growth and market structure, banking efficiency performs an important role. If bank efficiency is enhanced, industries that are dependent on external finance should benefit disproportionately more than industries that are not heavy users of external finance. These results remain robust to the use of different empirical specifications of bank efficiency, instrumental variables, sample periods and sample selections. A further investigation, however, indicates that the efficiency effect mainly derives from the cost side rather than the profit side during the financial crisis period.
The rest of the paper is organized as follows. Section 2 contains the illustration of the models including the estimation of efficiency measures and industry performance. The data set is also described in this section. The empirical results are presented in Section 3. In Section 4 several robustness tests are reported, and Section 5 concludes.
Model specification and data

Model specification
We adopt a two-step approach to study the impact of financial sector efficiency on industry performance. In the first step, we measure the cost and profit efficiency of banking sectors for 49 countries. In the second step, we estimate a linear equation linking bank efficiency to industry performance.
Cost and profit efficiency
To estimate an indicator for the quality of finance in the banking sector, we follow Lucchetti et al. (2001) and Hasan et al. (2009b) and measure a bank's relative efficiency in converting inputs into a production set, whilst minimizing (maximizing) its costs (profits). We expect that given risk, more an efficient banking sector would select profitable projects at the lowest cost of lending.
We measure the average cost and profit efficiency of a country's banking sector, using the stochastic frontier analysis developed by Meeusen and van den Broeck (1977) , Aigner et al. (1977) and Kumbakhar and Lovel (2000) 3 . Note that for profit efficiency we estimate the alternative type 4 , which ignores output price data by assuming imperfect competition (see Berger and Mester, 1997 for more discussion). We use the Battese and Coelli (1995) Firstly, this allows one to check the a priori hypotheses on the technology and its evolution over the time, and secondly it is possible to construct unbiased estimators at the level of the individual bank (Wheelock and Wilson 1999) . 4 According to the literature, there are two types of profit efficiency: standard and alternative. While the standard profit efficiency assumes that markets for both output and inputs are perfectly competitive, the alternative profit efficiency concept assumes that banks are price-takers in input market only and can set output prices (Maudos et al., 2002) . The alternative profit efficiency measures how close a bank comes to earning maximum profits given its output levels rather than its output prices. expenses) for the estimation of cost efficiency, or profit before tax for the estimation of profit efficiency. The specific form used for the cost-and profit-function is the translog specification 10 , which can be written as 7 We follow an intermediation approach where we include the price of borrowed fund as a factor price in the cost-and profit-functions, and accordingly we include interest expenses in total cost for cost function. 8 The number of employees is not available for most banks in the database BankScope, hence we proxy it by total assets. 9 Since we estimate cost-and profit-efficiency models country by country we do not include any countryspecific factors such as macroeconomic and/or regulatory variables. 10 An alternative function specification would be the Fourier flexible functional form. This form best fits the underlying cost and profit structure of cross-country studies with a homogeneous function, and this specification can be shown to dominate the conventional translog functional form ). However, since we assume heterogeneous cost and profit functions across countries, we estimate cost and profit efficiency country by country using the translog form.
where and index banks and time, respectively. Note that by symmetry of the Hessian in the translog function we have , where k j. In order to correspond to a well-behaved production technology, the cost-and profit-function needs to be linearly homogeneous, non-decreasing and concave in factor prices, and non-decreasing in output (Coccorese and Pellecchia, 2010) . With the symmetry restriction imposed, necessary and sufficient conditions for our translog specification to be linearly homogeneous (duality theorem) in input prices are as follows: Rajan and Zingales (1998) suggest that industries that are severely dependent on external finance benefit disproportionately more from well-developed financial sectors than industries that are not heavy users of external finance. It is argued that development in finance helps to mitigate asymmetric information and market frictions that drive a wedge between the price of external and internal finance. We apply the methodology developed by Rajan and Zingales (1998) to an index of bank efficiency, and the model is specified as follows 11 :
Bank efficiency and industry performance nexus
is either the average (compounded) growth rate of value added, or the average firms size, in industry and country over the period 1995-2007. The former allows us to examine whether industries grow faster in countries with efficient banking sectors, whereas the latter allows us to assess the impact of banking efficiency on industry market structure. Note that the market structure is captured by taking the average firm size that is computed as the natural logarithm of the ratio of total value added and the number of establishments of sector i in country c. A possible caveat is in place: such a synthetic measure does not provide information regarding the distribution of market shares within the sector.
However, it is argued that this may be the best measure of industry market structure available at a sufficiently disaggregated level for a significant cross section of countries (Cetorelli 2001). In order to check on the reliability of the measure of average firm size computed using number of establishments, Cetorelli (2001) has calculated the ranking of average firm size across sectors. For industry specific reasons e.g. economies of scale, one would expect a natural ordering in firm size across countries. This is confirmed by observing the matrix of pairwise rank correlations, which are found to be very large and highly significant 12 . It is also argued that the reliability of our measure of average firm size comes from a comparison with a measure of industrial mark-ups estimated for manufacturing sectors in a number of countries (Martins et. al. 1996) . One should expect to find a positive correlation between the two measures of firm size and mark-ups: a larger firm should be associated with a higher market concentration, and hence greater potential for higher margin. Martins et. al. (1996) find that a regression of mark-up on average firm size, controlling for industry-and countrymodelled the crisis period by extending the sample period to 2008-2010 and the results are reported in Table 8 .
Note that the methodology with the two-dimensions of industry and country is developed by Rajan and Zingales (1998) and has been adopted and expanded by a number of studies to analyse the effect of market structure and Furthermore, is a vector of other control variables that may have influence on industry performance. In particular, we include two indicators. One is an indicator of stock market efficiency proxied by the stock market turnover ratio 14 . This allows us to examine whether banking sector efficiency has an independent effect, if any, on industry performance by distinguishing the contribution from equity market efficiency. Since stock market finance applies to large and listed companies, it is expected that the efficiency of equity markets can contribute to the growth and formation of a more concentrated market structure of non-financial sectors through financing large firms. The other indicator used is an institutional variable. It has been reported by some studies (e.g. Beck et al. 2003) that the degree to which property rights are enforced in a country matter for growth. We specify an indicator of property rights, which ranges from 0 to 100 with a higher score denoting greater protection of property.
Data and summary statistics
The source of data on the banks' balance sheets and income statements used to estimate bank efficiency is the BankScope database. We include all commercial, cooperative and savings banks with the total assets greater than 1 million USD over the period 2001 and 2010. We select data of the international accounting standard, when banks report both local and international accounting standards. In order to ensure that each bank is included only once in the dataset, unconsolidated statements are used when they are available. Merged banks are considered as separate entities before the merger and as one entity afterwards. In order to mitigate the impact of outliers, the observations for which the output and/or factor prices are lower than the 1 st centile or larger than the 99 th centile are removed. After these data selection procedures, we have a micro panel data consists 5850 banks from 49 emerging and advanced countries. These data are used to estimate bank efficiency and the averages are computed for each country over time.
Next, we constitute a macro panel data set with the two dimensions of industry and The definition and sources of the variables are found in Appendix A1, and A2 present summary statistics and a correlation matrix of main variables, respectively.
Empirical results
We first present the results from the stochastic frontier analysis. We, then, turn to the industry performance regression results.
Estimation of bank efficiency
Since we assume the heterogeneous cost and profit functions across countries, we estimate the level of efficiency using the stochastic frontier of Equation (1) for each country separately using the maximum likelihood methodology. In order to save space, the regression results for 49 individual countries are not presented.
[ Table 2 about here] Table 2 reports bank cost and profit efficiency averaged for each of the 49 countries in the sample over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . Since all banks (greater than $1million) operating in each country were taken into account, a weight based on assets is given, respectively 17 .
The measure of efficiency takes a maximum value of 100 percent (or value 1 in absolute terms) with a higher (lower) value indicating more (less) efficiency. We report on two types of efficiency: cost efficiency and profit efficiency by distinguishing emerging from advanced economies. For advanced economies, all except for Korea exceed 80% in terms of efficiency, and as expected, the average efficiency score for advanced economies is higher than that for emerging economies. This is perhaps due to the fact that information asymmetries between lenders and borrowers are, in general, lower in developed financial systems because of a better selection of investment projects, improved monitoring of borrowing, and a reduction in the cost of the intermediation process (Pagano, 1993 and Bertocco, 2007) . The coefficient of variation also indicates that the dispersion in the cost and profit efficiency is much larger for emerging economies. This appears to characterise heterogeneous emerging banking systems with a lack of uniform regulations and institutional arrangements across this group of countries. Such distinguishing features between the two types of economies are also observed in Panel B, where the degree of efficiency is broadly constant for advanced economies over the time period, whereas a declining trend is evident for emerging economies.
Effect of bank efficiency on industry performance
Effect of bank efficiency on industry growth
[ Table 3 about here] Table 3 shows the results of the impact on bank efficiency on industry growth based on Eq.
(2). The industry growth is the average growth rate of value added in a particular sector in a particular country over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The model is estimated in eight regressions by altering the specifications with OLS. The industry and country dummies are also specified, but not reported to save space. The results seem to be consistent for the key independent variables across these regressions. Inter alia, in line with the previous studies (e.g. Rajan and
Zingales 1998), the coefficient of the share in value added is negative and statistically significant in all regressions, indicating convergence across industries.
The regressions (1) and (2) show that industrial sectors that rely more on external finance tend to grow disproportionately faster in countries with more cost-and/or profitefficient banking sectors, since the coefficients for the interactive variables (cost-and profitefficiency times external financial dependence) is positive and significant at least at the 10%
level. This accords with the prior studies by Rajan and Zingales (1998) The results remain to be robust in the alternative specifications in (3) and (4), where the interaction of the external financial dependence with stock market efficiency is included.
We find no evidence that efficient stock markets facilitate industry growth, and this contrasts with Levine (1991) , who find that measures of more market liquidity are strongly related to growth. Regressions (5) and (6) also suggest that the impact of banking efficiency on industrial sector growth remains to be robust in the presence of an institutional variable, i.e.
property rights. These results are confirmed in (7) and (8). The robust evidence is that a more efficient banking sector facilitates the growth of those industries, which are more dependent on external financing.
To interpret these results and measure the economic relevance of the banking system efficiency variables, we perform a standard comparative dynamics exercise (see Cetorelli and
Gamberra 2001). We use the regression estimates to infer the differential impact of banking efficiency on growth of a financially dependent industry in two countries that differ in their level of efficiency. See 'differential in real growth rate' in Germany with a more efficient banking sector, benefits highly financially dependent industries. Similarly, the total impact on growth based on the estimated coefficient in regression (1) for profit efficiency is 0.485 percentage point higher in a country at the 75 th percentile (e.g. the UK) of the distribution of banking sector efficiency than in a country at the 25 th percentile of (e.g. Egypt). In short, since the average growth in value added is 8 percent, these effects are economically not trivial. [ Table 4 about here]
Effect of bank efficiency on industry market structure
As reported in the first two columns, i.e. (1) and (2) regressions, bank efficiency appears to have a negative and significant effect on the concentrated market structure of industry. This implies that the average firm size by sector, where firms rely more on external finance, is smaller in countries that are characterized by an efficient banking sector. This indicate that banking efficiency contributes to de-concentration of industry sectors.
Regressions (3) and (4) present estimation results where the interaction term with a proxy for stock market efficiency is specified. While the effect of bank efficiency continues to be negative and significant, the average firm size is larger in countries with more efficient stock markets. A possible explanation for this phenomenon is that larger listed firms have more access to stock markets, and hence efficient stock markets can help these large firms to finance their investment opportunities. This is consequently leading to more concentrated industrial sectors. The finding of the significant effect from property rights in (6) (7) and (8) regressions indicates that a well-functioned institutional environment make it easier for the formation and establishment of smaller and younger firms.
The economic significance of such bank efficiency impact on industry market structure is indicated in 'differential in firm size' in Table 4 . For instance, with models (2) and
(1), a sector heavily dependent on external finance (at 75 th percentile) will have an average firm size about 2.4% and 5.4%, respectively, smaller than a sector relatively less dependent on external finance (at 25 th percentile), if bank cost and profit efficiency were to increase from the first to the third quintile of its distribution. Considering that the unconditional absolute difference in firm size between high-and low-dependence sectors is about 3%, such an impact determined by a change in bank cost and profit efficiency is economically significant.
Robustness tests
Robustness tests for the effect of bank efficiency on industry growth
[ Table 5 about here] Table 5 shows the consolidated results of the 4 alternative robustness tests together with the initial results in Table 3 . The specification of the regressions from (1) to (8) are analogous to those in Table 3 . In order to save space we only present the coefficients of bank efficiency that are the primal concern of this paper. Other coefficients are very close to the original results in terms of sign and significance.
Firstly, we use three instrument variables (IV) of total population and total GDP (measured in US dollars) of a country to proxy for market size, and indicators for the legal origin of a country in order to determine a country's institutional characteristics. Table 5 . The positive and significant effect of the interaction terms remains, and the magnitude gauged by the coefficients is again close to the initial values in Table 3 . This indicates the persistence of the shock derived from bank efficiency and demonstrates a long term influence of the efficiency. This robustness test may also eradicate any remaining doubt of an endogeneity problem, if there is, between bank efficiency and industry growth.
The third test of robustness refers to the alternative indicators of bank efficiency. We use the product efficiency scores based on equation (1) for each country separately. We assume that bank output is a function of inputs, where total loans (i.e. product) proxy for output and the input variables are similar to those used for cost efficiency. The product efficiency indicates that no more output can be achieved from the given inputs, and it is expected that industries should benefit more if a banking system is more productively efficient. Another alternative indicator is cost to income ratio taken from financial statements. See 'Alternative indicators of bank efficiency' in Table 5 . Although the effect of cost to income variable is not well-determined, the coefficient for product efficiency is significantly positive across all specifications. The results again prove the validity of the efficiency hypothesis in terms of producing maximum output given inputs.
As for the forth robustness test, we use a different sample period. In the main estimation in Table 3 [ Table 6 about here]
Next, we augment the model with the proxies of other financial development variables, which are found to be strong indicators of growth in much literature including quantity-based development. We specify domestic credit to private sector, domestic credit provided by the banking sector, banking freedom and stock market capitalization 20 . All these variables are interacted with financial dependence. See Table 6 . We find little evidence that these proxies of financial development have any impact on growth of non-financial sectors, except for market capitalization, whereas bank efficiency continues to exert a significant effect. This result sheds an additional light on the debate over quality-versus quantity- 
Robustness tests for the effect of bank efficiency on industry market structure
We present some robustness with respect to the effect of bank efficiency on industry market structure. Using the same instrumental variables of total population and total GDP (measured in US dollars) of a country as for growth in Table 5 , we report the regression results in Panel A of Table 7 . As observed, the results confirm our previous findings that the average firm size of financially dependent firms is smaller in countries with more efficient banking sectors.
[ Table 7 about here]
We also check the results by using the initial year of the financial development with the year 1995 for stock market efficiency and property rights and the year 2001 for bank efficiency. See Panel B of Table 7 . The result again confirms that an efficient banking sector contributes to the formation of un-concentrated firms, and, indeed, indicates the persistent effect on market structure. Note that, in contrast to banking efficiency, more efficient stock markets enhance the average size of those sectors that are heavily dependent on external finance, and this seems to exert a long term effect, too.
Financial crisis period
The statistics for our sample countries shows that average industry growth in the pre-crisis period (2005) (2006) (2007) is 9% whilst it is significantly contracted to -2% during the crisis period The results are reported in Table 8 .
[ Table 8 about here]
The effects of cost efficiency continue to exert a positive effect on the industry growth, though to a lesser degree, since the coefficient is significant at the 10% level. In the case of firm size, in contrast to our previous findings for the economically normal period, evidence reveals that more bank (cost) efficiency leads to more concentrated industrial sectors. One of the adverse phenomena during the crisis period was the constrained supply of credit, hence those firms that had capacity to offer more collateral and/or had established relationships with banks were likely to secure funds. Young and new firms are perceived as being risky, and hence they may have found it difficult to obtain bank loans during the crisis period. If banks behave prudently, this is likely to lead to a contraction of growth or the bankruptcy for these vulnerable firms. This means that while bank efficiency alleviates financial constraints for these firms, leading to less concentration of industries during normal periods, only well established incumbents' firms can benefit from the efficient banks during the crises periods. This may have contributed to increasing industries' average firm size.
Moreover, such bank efficiency is mainly driven through the cost side, as there is absence of statistical significance on the coefficient of profit efficiency. Banks appear to 21 Note that since the UNIDO reports industry data with a multi-year lag we cannot extend the data beyond 2010.
focus on the cost side rather than on the profit side. This is plausible given the fact that the stance of the banking sector is more defensive during the crisis period.
Efficiency model with country specific variables
[ Table 9 about here]
In this section, we re-estimate the efficiency scores by pooling all countries with country specific variables in translog equation (1). Specifically, following Lozano-Vivas and
Pasiouras (2010) we control for variation in risk-taking strategies among banks by including bank equity to total assets ratio. The variables of domestic credit to private sector (% of GDP) and stock market capitalization (% of GDP) are included as proxies for differences in financial development across countries. We also specify proxies of political and institutional quality indexes, KKZ index and property rights across countries 22 . The KKZ index measures different dimensions of governance, which include government effectiveness, political stability, regulatory quality, rule of law, voice and accountability and control of corruption.
We expect that banks are likely to be more efficient if they are in countries with higher quality institutions. A dummy variable for countries with British common law is also included, as it is often argued that legal origins of countries can affect the development of financial sectors. The country dummy variables are also specified to capture any remaining country-fixed effects. The sample period for these datasets is [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . Note that the number of observations are reduced to 43 countries, as such country-specific variables are not available for all countries. The efficiency score is re-computed based on the pooled translog model with these country-specific variables.
We then estimate the linear model using the new dataset of efficiency scores. The results are shown in Table 9 , where not only the cost and profit efficiency, but also the average efficiency score (cost and profit) are specified. The results for the effect of cost efficiency remains robust with a positive effect on growth and a negative effect on the firm size. The profit efficiency is not significant, whereas the average efficiency is significant, but only at the 10% level. The results appears to verify that efficiency indeed matters for industry performance, however this may be largely driven by the effect of cost efficiency.
Conclusion
This research agenda involves delving deeper into the details governing the functioning of the quality-finance and industry performance nexus. Banking efficiency appears to be one such attribute, since the empirical results in this paper support that efficiency in the banking sector offers a qualifying impact on the finance-growth relationship. We first measured the relative bank efficiency of a sample of 5850 banks in 49 countries, using a stochastic frontier methodology. We then related industry performance of 23 manufacturing sectors to this indicator of banking system efficiency.
This paper provides new empirical evidence on the question of the channels through which the banking system affects the real sector. The main insight of this study is that at least maintaining the focus on the effects on industrial performance, banking efficiency plays an important role. Industries that depend heavily on external finance grow faster in countries with more efficient banking systems. Furthermore, when industries are more in need of external finance, firms are of a disproportionately smaller size, if they are in countries with efficient banking sectors. These results suggest that in efficient banking markets, banks can offer better conditions of financing and improve profitability in industries in the long run. The evidence also seems to imply that efficient banking systems may relax financial barriers to entry, leading to less concentrated markets in non-financial industries. The results have been shown to be robust when we control for the effects of stock market efficiency, property rights, the instrument variables, the initial values of financial development and the different sample periods. Although, we find no evidence that efficient stock markets contribute to the growth of non-financial firms, it affects the average firm size of those sectors in favour of more concentrated firms. This suggests that large public firms benefit more from liquid equity markets and become disproportionately larger.
In the extended models with the financial crisis dummy and revised efficiency score, respectively, we have observed that the efficiency effect is mainly derived from the cost side in the banking sector.
Firms in sectors especially dependent on external finance should suffer more, and therefore grow less than average, when faced with an inefficient banking sector. On the other hand, if bank efficiency is enhanced, then one would expect that those firms, in industries that are dependent on external finance, should benefit more. The results confirm the basic predictions of bank efficiency and growth: An inefficient banking industry may impose a deadweight loss in the credit market as a whole, resulting in a reduction in the total quantity of loanable funds for viable projects. Moreover, because bank efficiency plays a more substantial role for growth, perhaps, by facilitating credit access of less large firms, and to the extent that investment by small and medium firms is more likely to introduce innovative technologies, banking efficiency should have an impact on the pace of technological progress. In the midst of important regulatory reforms and significant structural transformations of the banking industry that have been undertaken elsewhere in the post financial crisis period, policies that promote bank efficiency need to be re-emphasised.
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(1)Industry growth (1). * Significant at 10%, ** Significant at 5% and *** Significant at 1%.
Variable Definition and source
Dependent variables
Growth Average (compounded) annual growth rate of value added in a particular sector in each country over 1995-2007. Source: UNIDO database, and own calculation.
Industry market structure Average natural logarithm of ratio between value added and total number of establishments over 1995-2007. Source: UNIDO database, and own calculation.
Explanatory variables
Share in value added
The value added of each sector as a proportion of the total value added of an economy at the initial year (1995). Source: UNIDO database, and own calculation. (1). Regressions are estimated using OLS and include industry and country dummies (not reported). Robust t-values are in parentheses. * Significant at 10%, ** Significant at 5% and *** Significant at 1%. The sample size is reduced to 993 observations for 48 countries with the stock market efficiency, as observations for Taiwan are missing. The differential in real growth rate measures (in percentage terms) how much faster an industry at the 75th percentile level of external financial dependence grows with respect to an industry at the 25th percentile level when it is located in a country at the 75th percentile of banking efficiency rather than in one at the 25th percentile.
(1) (1). Regressions are estimated using OLS and include industry and country dummies (not reported). Robust t-values are in parentheses. * Significant at 10%, ** Significant at 5% and *** Significant at 1%. 48 countries because the absence of number of establishment data of Taiwan. The differential in firm size measures (in percentage terms) how much bigger an industry at the 75th percentile level of external financial dependence is with respect to an industry at the 25th percentile level when it is located in a country at the 75th percentile of banking efficiency rather than in one at the 25th percentile.
(1) (2) (3) (4) (5) (6) (7) (8) 
Notes:
The efficiency is estimated with country-specific variables. Dependent variable is the average (compounded) real growth in sectoral value added and the natural logarithm of value added divided by the total number of establishments in each sector in each country over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . Share in value added is the fraction of value added of each sector in each country in year 1995. FD is the external financial dependence of each sector. Stock market efficiency is stock market turnover ratio. Bank efficiency scores obtained using Eq.
(1) with country-specific variables of bank equity to total assets ratio, domestic credit to private sector (% of GDP), stock market capitalization (% of GDP), KKZ index, property rights, a dummy variable for countries with British common law and country dummy variables. Regressions are estimated using OLS and include industry and country dummies (not reported). Robust t-values are in parentheses. * Significant at 10%, ** Significant at 5% and *** Significant at 1%. The sample size is 43 countries due to limitation of data availability for the country-specific variables used in the translog function for some countries.
Note: Data source UNIDO. The threshold differentiating between two types of industry (dependent more or less on external finance) is set at 0.30, which is the mean of all 23 industries' degree of financial dependence based on the criteria set by Klapper et al. (2006) . An industry is classified as more dependent if it has a financial dependence degree above 0.30, and less dependence if it has a financial dependency degree below 0.30. Overall, 9 out of 23 industries belong to more dependent industries 
